On 29.12.32 she was readmitted with meningitis. Since her discharge from hospital she had been well except for an occasional headache; no eye pain. During the previous week she had been particularly well and had attended school. Lumbar and cisternal punctures carried out. Culture of hbemolytic streptococci from cerebrospinal fluid.
Post-mortem report (Dr. Scott-Williamson) .-Bra.in: Vertex injected, but no evidence of meningitis or spread of pus. Base: Purulent basal meningitis. Source of infection from a window of necrosis (healing) at the apex of the petrous.
The Treatment of Petrositis By F. W. WATKYN-THOMAS, F.R.C.S.
FIRST of all, it is important to remember that, in the great majority of cases, petrositis is curable by an adequate mastoid operation, with systematic exenteration of all discoverable cells. It is rarely necessary to perform a radical operation; still more rarely is it necessary to carry out a deliberate exploration of the petrous pyramid.
Next, chronic petrositis is an uncommon condition. It does occur, and is sometimes responsible for sequestration of the petrous bone, cases of which are reported from time to time at our meetings. It seems probable to me that some cases wbich we describe as "latent labyrinthitis with necrosis" should rather be included in the category of petrositis. I refer to those cases in which a complete loss of labyrinthine function is revealed by the routine examination of a patient with chronic suppurative otitis media and, at operation, the labyrinth is found as a sequestrum in a granulating or pus-filled. cavity. The most likely explanation of the condition is that the dense bone of the labyrinth survives the destruction of the surrounding cancellous bone, but the vascular supply of the labyrinth does not survive and so the whole labyrinth slowly dies. The slowness of the process would account for the fact that in some cases of latent labyrinthitis" the most careful questioning fails to elicit any history of vertigo or other labyrinthine symptoms. There is also a small group of cases in which petrositis declares itself by the appearance of a lateral pharyngeal or pterygo-maxillary abscess.
In the majority of cases petrositis follows an acute mastoiditis, generally in a fully pneumatized mastoid, although cases have been reported in which the predominant structure was diploetic. Usually the petrosal invasion is a late complication, and occurs after the third week. I would say emphatically that the appearance of signs of petrositis in a patient on whom we have performed an adequate mastoid operation does not compel us forthwith to proceed to further surgical intervention ; still less are such signs and indication for immediate exploration of the petrous. If the signs, such as neuralgia and vertigo, are fluctuating but not increasing in severity and are associated with a free discharge, we may take it that the pus has found a channel of exit and we are justified in waiting, so long as there is no evidence of septiciemia and no signs of meningeal reaction. I lay particular stress on the importance of a free discharge because in the most dangerous cases of all-the cases of mucosus otitis, where the infecting organism is the so-called Streptococcuts mucosuts capsulatzis (really probably Pneumococcus III), there is a most ominous absence of discharge. It is in these cases that the radiologist can help us most, for in mucosus otitis the destruction of bone is so disproportionate to the signs, or rather to the absence of signs, that skiagrams are often our only positive evidence of the advance of infection. The sudden cessation of discharge is a warning sign; it may mean that the wall of the petrous pyramid has been perforated, and that the pus is leaking into an extradural abscess. The guiding signs which indicate further intervention are an increase of the local symptoms, evidence of septicsemia and, above all, any signs of meningeal irritation.
If we have to operate, what is the right operation to perform ? Technically the approach to the petrous pyramid is difficult ( fig. 1 ). The possible routes to the apex of the pyramid are from in front and below or from above. But here I should like to say that our object is not to find the apex of the petrous, but to find the pus. A-B, plane of the superior canal. 1, External auditory meatus; 2, facial nerve; 3, foramen spinosum; 4, foramen rotundum; 5, foramen ovale; 6, foramen lacerum; 7, cochlear nerve; 8, vestibular nerve; 9, jugular foramen; 10, foramen magnuim; ll, aqueduct of the cochlea; 12, aqueduct of the vestibule and saccus endolymphaticus.
Lateral sinus, area shaded by slanting lines. Internal carotid, area shaded by vertical lines. Eustachian tube, middle ear, antrum and cells, dark grey area.
The apex is an anatomical landmark, the pus is a surgical reality, and the apex is not the only point where the pus can break through into the cranial cavity.
To Almour and Kopetzky we must give the credit for the first planned attack on the apex by the anterior route. Their line of advance is by perforation of the bone between the carotid canal and the cochlea (fig. 2 ). Their method may be summarized thus: An extensive radical mastoid operation is done, and the root of the zygoma and the anterior wall of the bony meatus are cut down until the mouth of the Eustachian tube is exposed. The tensor tympani muscle and the processus cochleariformis are removed. A 1'5 mm. burr is driven in just posterior to the Eustachian orifice and directly below the tympanic roof at an angle of 200 to 250 to the axis of the external auditory meatus. This opens a pyramidal space bounded by the cochlea behind, the carotid canal in front and the Eustachian tube externally. It has been shown that the carotid canal is separated from the basal turn of the cochlea by a minimum distance of 6 mm. The apex of the pyramid is below and the base is above; through this space the apex can be reached. The uppermost part of the carotid canal is below the roof of the Eustachian orifice. Ramadier has improved on this method by deliberately opening the carotid canal, and working along it.
To these anterior operations there are great disadvantages, apart from the technical difficulties. I do not think it is a fair objection to say that we should not perform an unnecessary radical operation: the patient's life is at stake, and in any case the amount of hearing which survives a severe petrositis is usually trivial. More valid objections are that the track for exploration is too narrow and there is no opportunity to inspect the dura; as Almour very fairly points out, his method is not suitable for cases in which the pus has already broken through into the cranial~F If, therefore, we cannot find a definite track of infection on exploration, probably our best course is to attack the petrous from above. Frenckner has devised a method of reaching the apex by exposing and defining the arc of the superior canal. Then with a very sharp curette he breaks through the softer bone which fills the concavity of the loop and thus reaches the apex. He has done this in two cases, both times successfully. This method, again, gives a limited approach. The most generally usefAil proceeding is that of Eagleton, which he describes as " unlocking the petrous." The method is well known and has been modified in various ways by Voss, von Neumann and Ruttin. The essential point is a free exposure of the knee of the lateral sinus with the dura above and below, which allows us to attack the petrous pyramid in any direction. In the patient who is shown to-day the approach was along the postero-superior border with freeing of the superior petrosal sinus from its groove. In another case, a patient of Mr. Gill-Carey's whom I saw in consultation with Mr. Mollison and Dr. Symonds, the track of infection went forwards and the capsule of the temporo-mandibular joint was exposed in our approach. In this case the predominant feature was retro-orbital pain, but as a further complication there was a fistula on the external canal. The patient recovered with perfect hearing.
Section,and that is the justifiabilit of extensive luma pucue in these cases::-::::
when there is no evidence of meningeal infection. In the case shown I did not hesitate to remove as much cerebrospinal fluid as I could, because the fluid was already milky. If we remove a great deal of fluid it makes manipulation of the posterior fossa dura much easier, but when the fluid is not already infected would there be a risk of causing meningitis by such an extensive removal ?
Illustrative Ccase.-Recurrent mastoiditis-Petrositis-Meningitis. Recovery.
A boy, aged 14. In 1931 a double simple mastoid operation was performed. In July 1935, following an attack of acute tonsillitis, there was recurrence of discharge on the right side, with an abscess in the scar.
August 10: Abscess incised; temperature fell to normal. September 1 Discharged to convalescent home. September 4: Temperature 1020 to 1030, readmitted. September 6: Exploration of mastoid. Cells in petrous angle found and opened.
There was a profuse discharge, which was not stopped by the operation. On September 11 temperature rose slightly, and from then onwards there was irregular pyrexia with slight occasional headache. There was no retro-orbital pain.
September 25: Severe headache with vertigo, nystagmus to both sides, and vomiting. Temperature 1030. By midday the patient was drowsy, with retraction of the head and positive Kernig's sign. The labyrinth reacted to the cold caloric test with normal change of nystagmus. Cerebrospinal fluid under greatly increased pressure. Dr. H. A. Lucas reported 12,960 cells per c.mm., 98% polymorphs; glucose absent; no organisms in film or culture.
Operation (with Mr. Gill-Carey).-The knee of the lateral sinus was exposed, the outer attic wall resected; tegmen tympani et antri freely removed, and a 5 cm. area of squamous temporal excised. After free lumbar puncture the dura was stripped along the posterior-superior petrous surface and the superior petrosal sinus was freed by removing the posterior petrous border with the gouge. A small abscess was found in the bone just external to the outer lip of the internal auditory meatus.
Lumbar puncture was performed three times during the next two days, and the patient was given frequent intravenous injections of hypotonic saline. After the third day he settled down, and further recovery was uneventful. DiscuSSION (Both papers were discussed together) Mr. BRAYSHAW GILHESPY said that much had been made of mastoid surgery in respect of petrositis, but Kopetzky in his paper referred to apical petrositis as a complication of tympanic sepsis, not of miiastoid sepsis-i.e. one might perform a mastoid operation and get a residual infection from the anterior part of the middle ear; and, conversely, one might meet with patients with an anterior discharge from the ear, a condition' which it was very difficult to clear up. In those cases one should be alive to the fact that there might be an apical petrositis which was keeping up a discharge. In that class of case also one should consider having a skiagram taken of the apex of the petrous bone. In the chronic cases the evidence was not conclusive, in his (the speaker's) view, that the labyrinth was not involved. At operation there were pathological findings in the region of the aditus and semicircular canals, but no labyrinth tests were performed. Among such cases of chronic petrositis, latent labyrinthitis must be hiding. These, rather than the acute group, were the dangerous cases, and provided examples of petrositis seen in the post-mortem room.
Mr. STIRK ADAMS said he had come to the conclusion that two separate clinical types of petrositis existed. The first was the petrous inflammation spontaneously resolving, while the second was a precursor to meningitis.
The first condition appeared to be very common and was often unrecognized. It was seen in children who made a slow recovery after an acute mastoid operation. In these children there might be no other signs but slight continued pyrexia and increased pulse-rate. Localizing signs were entirely absent and no headache occurred. This type was illustrated by the case of a child at present in the Children's Hospital, Birmingham. Six mionths ago an acute otitis media had begun during whooping-cough. Spontaneous discharge occurred and the otitis subsided. Six weeks later a second acute otitis began in the same ear, and a month later there was mastoid tenderness, with a slightly raised temperature. At operation a widely pneumatized infected mastoid process was found. Following this the temperature had remained intermittent for seven weeks, with a pulse-rate of 120. X-ray examination showed complete destruction of bone in the apex of the petrous on that side, while the child himself had been in perfect general health.
The second type developed meningitis some weeks after the incidence of the acute ear infection. In cases developing under observation diagnosis was not difficult, but some of these patients first came under care semi-conscious with meningitis, and he would like to hear what Members thought the right treatment in that condition, and especially whether they thought an attack on the petrous tip was justifiable in the absence of a previous history suggesting petrositis.
Figures for the incidence of cell-formation in the petrous pyramid had been quoted. He (the speaker) would add figures from 50 post-mortem examinations in the Children's Hospital, Birmingham. In only one of these, on a child aged 12, was a pneumatized petrous apex present. In all others no large cells were present, the entire petrous apex being composed of diploic tissue with close-meshed trabeculh.
In reviewing the possible incidence of petrositis after acute ear infections he had examined his case-notes in this same hospital for the year 1933. In 60 cases of acute mastoid operations there were only five with an unexplained rise of temperature occurring during convalescence after the second week.
Mr. G. E. ARCHER said he would refer to one case of petrositis with extradural abscess followed by an operation and recovery. The patient was admitted to hospital because of acute otitis media, but there were no urgent symptoms. There had been a copious discharge for three weeks and a simple but extensive mastoid operation was performed. There was a large, celled pneumatized mastoid. The patient seemed to be making a normal recovery except that the copious purulent discharge from the meatus continued, though the mastoid wound had healed. Then a course typical of petrositis developed; the patient had pain behind the eye, a fifth-nerve neuralgia, and sixth-nerve paralysis. Later complete loss of sensation of the fifth nerve developed, first for heat and cold, later for pain and touch. There was slight pyrexia, never above 990 F. This continued for three or four weeks. A skiagram revealed a shadow near the apex of the petrous bone. He (the speaker) first carried out an extensive mastoid operation, going far forward and making a careful search. This showed a small fistula in the anterior epitympanic region and one bead of pus. On opening this fistula he came upon a gallery of cells in the anterior surface of the petrous; a large abscess was opened in the region of the semilunar ganglion, and one or two drachms of pus came away. Recovery after this was rapid and complete.
The particular features of the case were the very large-celled mastoid, the copious purulent discharge persisting from the meatus, and the slight pyrexia in spite of this.
Sir JAMES DUNDAS GRANT said he did not doubt that in his long career he had probably missed some cases of petrositis, but they could not have been common. Mr. Watkyn-Thomas had said, at the end of his description of treatment, that it was much more important to follow up the pus and make room for its escape than to carry out a definite prescribed operation. His (Sir James's) own impression was that by following this out, he and his colleague, Percy Jakins, obtained comparative immunity from meningitis.
Mlr. E. D. D. DAVIS said that in his hospital and private practice of nearly thirty years he had seen only six cases which had Gradenigo's syndrome (acute otitis media, pain around the eye and paralysis of the sixth nerve). Two of these cases were doubtful. In the first the patient, a child aged 6 years, had a very pneumatic mastoid, with headache, a rise of temperature, and paralysis of the sixth nerve. He (the speaker) performed a complete simple mastoid operation, paying particular attention to the zygomatic cells and to the retrofacial cells extending up to the labyrinth. The cerebrospinal fluid was normal. The child recovered completely and remained well, i.e. for a period of two years of observation.
The second was a consultation case in a child of about the same age. The mastoid was very pneumatic. The complete operation was carried out, and everything went well for about two weeks, but at the end of that time the sixth nerve became paralysed, and the temperature was 990 F. The child ultimately recovered without any further operation.
The third case he saw was similar to the first two. The fourth was not a real case of Gradenigo's syndrome. The patient was under the care of a neurologist, had chronic suppuration of the middle ear, severe headache, pain round the eye, and paralysis of the third and sixth nerves. He (the speaker) performed a complete radical mastoid operation, and tried to reach the apex of the petrous bone. He took the upper route, i.e. he removed the roof of the mastoid antrum and tympanum and part of the squamous temporal bone to expose the middle fossa dura. The difficulty was to raise the dura from the upper surface of the petrous bone, and he had to be careful not to perforate the dura. The patient improved, but she still had oculomotor paralysis and headache. He did not find any lesion, and the true nature of the case was obscure. The fifth case made him search the literature of Gradenigo's syndrome. The patient had acute suppuration of the middle ear. A complete simple mastoid operation was carried out, and after ten days Gradenigo's syndrome developed. The mastoid was opened again, but no pocket of pus was found. He died of cavernous sinus thrombosis. The suppuration was traced through the carotid canal and venous plexus to the cavernous sinus. The temporal bone, unfortunately, was lost, and was not sectioned.
The last case was that of a young girl who had a simple catarrhal otitis media following acute nasal catarrh with paralysis of the sixth nerve. The paralysis disappeared with the catarrh, and no operation was performed. The cause of the symptoms was obscure.
In dealing with cases with Gradenigo's syndrome he preferred to carry out lumbar puncture. If the cerebrospinal fluid was normal he would perform a complete simple mastoid operation and wait; if the fluid showed a high cell count, likely to lead to meningitis, he would carry out a complete mastoid operation and search for pus in the petrous apex, taking the upper route. He agreed with Mr. Watkyn-Thomas that the crux of the whole matter was to find the pus when it existed.
MIr. T. B. LAYTON said that if there were present the earliest signs of meningitis, which many preferred to call meningismus or meningeal irritation, the patient's life could only be saved by finding the area of inflamed bone in contact with the dura.
He had been most interested in what Mr. Watkyn-Thomas said about draining off most of the cerebrospinal fluid so as to gain access to the region of bone of which he was speaking.
If there was what he (the speaker) called meningitis and what others called meningeal irritation, even if there was no change in the appearance of the cerebrospinal fluid, he would not hesitate to withdraw that amount of fluid, so as to get at the little bit of inflamed bone which was causing the meningitis. THE PRESIDENT (in reply) reminded members that in his paper he did not deal with operation and treatment, but he wished to mention an interesting case in which a bullet had performed the Almour operation; the case was included in Mr. Scott's list of war injuries. It was that of a man who was brought into hospital suffering from great mental torpidity, and extreme rheumatic changes in his joints, which prevented the use of his arms and legs. He also had a foul discharge from his left ear. He had been in various military hospitals, without being materially benefited. He came under his (the President's) observation at the invitation of one of the physicians at the hospital, where he was working at the time, and he suggested the wisdom of operating on the ear, to deal with the discharge, which seemed to be the cause of his condition. No help was obtained from the patient, as he would not give information about himself, and he had no documents, but next morning he (the speaker) received a message from him agreeing to an operation. He found the base of a bullet situated in front of the promontory; the bullet was removed with great difficulty, as it was hard to get a grip of it. There was a gush of pus, and it was found that the bullet was directed up into the bend of the carotid artery, in the exact direction which would be taken by a surgeon doing the operation. It was of the type used by the Germans in the early part of the War; the patient had been in France with the first Expeditionary Force. At the time of the injury, he had only experienced a click in his ear, and had fallen down; he was taken to hospital, whence he was able to walk. After the bullet had been removed his remark was, " There! I alwa,ys told them it was there, but no one would believe me." He recovered comllpletely, from the joint condition also, and when last heard of was quite well.
Mr. WATKYN-THOMAS (in reply) said that with regard to the question of the condition being a tubo-tympanic invasion, one great difficulty always presented itself to his mind. In cases of tubo-tympanic suppuration it was very uncommon to find any damage other than that to hearing. When destruction of bone was present there was a discharge of thick pus and the discharge from an anterior perforation was always ropy and mucoid.
In reply to Mr. Stirk Adams on the question of meningitis in these cases: With the exception of that group of cases in which there was definite evidence that meningitis was caused by suppurative labyrinthitis and which was therefore best treated by translabyrinthine drainage, he thought that the attack on the petrous offered the best chance of saving the, patient. Professor von Neumann's figures for meningitis were the best to date, and it was by a similar route that Neumann dealt with his cases.
With regard to stripping the dura from the superior surface of the petrous, he found that it could be done more easily by starting at the posterior angle. As much as possible of the bone should be cut away to get a good start with the stripping. le agreed that it was always difficult to strip in the neighbourhood of the superior vertical canal.
NOTE
The paper on " Characteristics and Properties of Electrical Deaf Aids," by Mr. J. MORRIS (Research Engineer, Ericsson Telephones Limited), which was read at the joint meeting of the Sections of Laryngology and Otology, June 14, 1935, has been published, by arrangement, in the Journal of Laryngology anid Otology, 1935, 50, 809. 
